165.
THE CLARK STANDARD CELL.
[The Electrician, Jan. 1890, p. 285.]
IN order to expedite the settlement of any open questions respecting Clark cells, I send the following remarks upon the Paper of Prof. Carhart, reprinted in The Electrician, p. 271, from the Philosophical Magazine, entitled "An Improved Standard Clark Cell with Low Temperature Coefficient." [Phil. Mag. xxvin. p. 420, 1889.]
In the first place Prof. Carhart appears to me rather to exaggerate the inconvenience arising from temperature changes in a Clark cell of ordinary construction. The coefficient is about '00077 per degree cent., so that an uncertainty of a whole degree, affecting the E.M.F. by less than 7^-5-; would hardly be of practical importance. The sensitiveness to temperature is in fact only about the double of that of German-silver resistance coils. In a suitable situation, and with the most ordinary care, the temperature would not be uncertain to more than one or two'tenths. I have found it possible to work even closer than this in a room (next the roof), far from specially suitable, without any particular precautions; but if desired, it is easy to reduce the uncertainty under this head by some such plan as embedding the cell, with a thermometer bulb, in a vessel of sand.
The really serious question is whether the temperature coefficient itself is liable to important variation without assignable cause. If it be uncertain whether the proper coefficient is '00077, or, as in Prof. Carhart's cells, '00039, the utility of the standard would indeed be seriously compromised.
Undoubtedly the lower coefficient would be an advantage in itself, if it could be obtained without loss in other respects. The principal feature insisted upon by Prof. Carhart is the separation of the zinc from the mercurous salt; but my experience is totally opposed to the view that the lower coefficient can thus be secured. The separation actually occurred in a large number of the cells upon which I experimented, especially in those of the H pattern*, where the mercury and mercurous salt occupied one leg, and
* Phil. Trans. 1884.    [Vol. n. p. 815.]
